L ow back pain is experienced by at least 80% of adults 1 and is associated with substantial socioeconomic and health care costs. There are a variety of approaches to the management of patients with low back pain, of which physical therapy is one option. Within physical therapy, there is a growing body of scientific evidence with regard to the effectiveness and efficacy of commonly used interventions. 2 For the management of patients with low back pain, commonly used physical therapy interventions are exercise, advice, manual techniques, and electrotherapeutic or thermal modalities. [3] [4] [5] Only some of these interventions have been shown to be effective. This fact suggests that the dissemination of findings regarding the effectiveness of specific physical therapy interventions for patients with low back pain needs to be improved.
To assist physical therapists in the Netherlands in using evidence-based interventions in practice, the KNGF (Royal Dutch Society for Physical Therapy) has issued physical therapy guidelines for patients with low back pain. 6 Worldwide, these are the first guidelines on low back pain specifically developed for physical therapists. 7 The Dutch physical therapy guidelines were developed by a group of physical therapists and researchers in the field of low back pain. Wherever possible, the recommendations were based on scientific evidence. The concept of low back pain in these guidelines refers to nonspecific low back pain, defined as low back pain without a specified physical cause (eg, nerve root compression, trauma, infection, tumor). 8 In about 85% of patients with low back pain, no specific medical diagnosis is made; thus, the majority of patients with low back pain could be considered to have nonspecific low back pain. 9 The guidelines distinguish patients with a normal course of back pain from those with an abnormal course. Patients with a "normal course" of back pain are described as having complaints with a maximum duration of 3 weeks or showing an improvement in their physical functioning over the last 3 weeks. Patients with an "abnormal course" of back pain are described as having complaints for more than 3 weeks with no signs of improvement in physical functioning. 6 The course reflects the patient's potential prognosis and the intensity and content of treatment recommended by the guidelines. For all patients, the guidelines suggest that the intervention should consist of an active approach in which the patient learns to take control over his or her back pain. The physical therapy intervention should focus on restoring physical functioning and improving participation as soon as possible, including retaining or returning to work. For patients with a normal course, a limited number of sessions are recommended. The most important interventions are reassurance, adequate information, and the advice to stay active. For patients with an abnormal course, the guidelines suggest adding exercise therapy with a behavioral approach. 6 The main benefit of clinical guidelines is to improve the quality of care. 10 Therapists, patients, and insurance companies may have different perspectives about the definition of "high-quality care." From the point of view of the therapist, guidelines should improve the process of care, whereas patients expect improved outcomes and insurance companies look for improved costeffectiveness. Although guidelines on physical therapy in the Netherlands ultimately intend to improve patient outcomes, the main reason for their formulation was to decrease the variation in care provided.
Publication of guidelines does not automatically result in their use in practice. 11 Therefore, some form of implementation is needed. Systematic reviews on the effectiveness of implementation of interventions show that information transfer is an essential part of the implementation process, but that multiple interventions are usually needed to achieve changes in practice. 12 Another review showed that effective interventions for implementation include reminders, multifaceted interventions, and interactive educational meetings. Interventions such as educational materials and didactic educational meetings are unlikely to be effective. 13 In addition, strategies that are closely linked to the level of the clinical decisionmaking process are more likely to have good results. 14, 15 In summary, reviews on the effect of implementation of interventions suggest that an active, multifaceted intervention may have the highest chance of success in changing the practice of professionals.
The KNGF standard introduces guidelines on physical therapy by disseminating them among their members by mail. Although the guidelines include some educational tools, there is a lack of active and structured implementation. Because it is known that passive approaches are unlikely to achieve substantial changes in practice, 12, 16 a new active strategy was developed. This strategy was built on the results of a survey among 100 physical therapist practices to identify perceived barriers for implementation of the Dutch physical therapy guidelines. The active strategy was further developed using a model for changing behavior of professionals and systematic reviews on the effectiveness of implementation interventions. 17 In this article, we describe the effects of this active implementation strategy for the Dutch guidelines for patients with low back pain, with specific attention to patient outcomes. This article accompanies an article published in the Journal of Quality and Safety of Health Care 18 that describes positive effects of the active implementation strategy on adherence of the physical therapists to the guidelines. Physical therapists in the intervention group more often gave 3 or fewer sessions to patients with a normal course of back pain (27% of patients in the intervention group and 13% of patients in the control group), set functional treatment goals (79% versus 71%), used mainly active interventions (77% versus 60%), and gave adequate patient education (96% versus 87%). 18 Based on these results, we expected that the active strategy would have beneficial effects on patient outcomes. First, we hypothesized that active implementation of the guidelines would improve physical functioning. Second, no improvements in intensity of pain were expected because the guidelines recommend aiming the treatment on improving functioning rather than on reducing pain. Finally, the patients' coping strategy and beliefs about their back pain were expected to be improved with a potential beneficial effect on sick leave, because the guidelines put more emphasis on adequate information and education.
Method
From May 2001 until December 2002, a clusterrandomized controlled trial was carried out among physical therapists in the Netherlands. This trial aimed to evaluate the effect of an active implementation strategy given to therapists on guideline adherence and patient outcomes. We used the practice as a unit of randomization and analyses to minimize contamination among physical therapists. 
Recruitment of Physical Therapists
The KNGF randomly selected, from all of their member practices (Nϭ6,261), 325 practices located in or around the cities of Utrecht, Amersfoort, and Hilversum in the center of the Netherlands. All selected practices received a letter from the primary investigator (GEB) explaining the purpose and methods of the study and asking them whether they were willing to participate. Physical therapists were eligible for participation if they worked in primary care and if they expected to treat at least 5 patients with low back pain during the enrollment period. A total of 112 practices responded to the letter, of which 39 practices were interested in participation and 73 were not interested. Two hundred thirteen practices did not respond to our letter, and these practices received a telephone follow-up. An information meeting was organized for those practices that were interested in participation. Eventually, 68 practices (113 physical therapists) participated in our study. In 38 practices, only 1 physical therapist participated, whereas 2 to 5 therapists participated in the other 30 practices.
Randomization
For each practice, all physical therapists were randomly allocated to either an intervention group or a control group. A statistician who was not involved in this study drew up an allocation schedule using a computerized random number generator. Block randomization (in blocks of 4 practices) was carried out after prestratification for the work setting (solo and duo practices versus group practices). The primary investigator, without any knowledge of the practices, listed them alphabetically by name of their street and subsequently assigned them to the intervention group or the control group, according to the allocation schedule.
Control group. The control group consisted of physical therapists who received the guidelines by the standard passive method of dissemination that is used by the KNGF. Standard dissemination implies that all physical therapists who are a member of the KNGF receive the guidelines by mail, along with 4 forms to facilitate use of the guidelines. These forms consisted of a self-evaluation form to assess whether the current management is consistent with the guidelines, 2 forms facilitating discussion with other physical therapists or general practitioners, and a copy of the Quebec Back Pain Disability Scale (QBPDS). 19, 20 A summary of the guidelines was included in mailing. An article was published in a Dutch professional journal for physical therapists about the development of the guidelines. 6 In order to simulate the standard method of implementation, the physical therapists in the control group were instructed "to act as usual," that is, to read the guidelines on low back pain if they have read previous published guidelines and not read these guidelines if they have not read any other guidelines.
Intervention group. The intervention group consisted of physical therapists who received an additional active strategy to implement the guidelines. The strategy consisted of 2 training sessions, each lasting 2.5 hours with groups of 8 to 12 physical therapists. 17 For each session, a preparation time of 2 hours was recommended. The aim of the strategy was to improve the knowledge and skills of physical therapists with regard to evidence-based physical therapy for patients with low back pain. During the sessions, we used interventions that have been shown to be effective, such as interactive education and discussion, feedback, and reminders. [12] [13] [14] [15] 21 The content of the strategy was determined on the basis of information about the expected barriers for implementation that was gathered during the development of the guidelines. The first session contained a didactic overview of the diagnostic and treatment process, questions and discussion, and 2 role-plays with an actor.
There was a 4-week time interval between the 2 training sessions. This period aimed to give physical therapists the opportunity to try out the lessons learned in practice and gain experience in using the guidelines. Their experiences were discussed at the second training session, in which participants also received feedback on current management and reminders about correct patient education. Two experts gave advice on the content of the strategy. The primary investigator and 1 of 2 additional trainers with ample experience in the management of low back pain delivered the training sessions. The therapists in the intervention group also received all interventions of the standard passive method of dissemination.
Recruitment of Patients
Patients were included following the final physical therapist training sessions. All participating physical therapists were asked to include consecutive patients who had been referred by their general practitioner or medical specialist because of a new episode of nonspecific low back pain (ie, low back pain with no specific cause, such as tumor, infection, fracture, herniated disk, and so on). To prevent therapists from including a disproportional number of patients, a maximum of 10 patients per therapist was set. Patients could be included only if the diagnosis by the physical therapist was nonspecific low back pain and if the patient was able to complete questionnaires in the Dutch language. Patients who were pregnant were excluded. All patients gave written informed consent.
Outcome Measures
A battery of self-report questionnaires was used to measure patient outcomes. The patients completed questionnaires at baseline and again at 6, 12, 26, and 52 weeks after baseline. The baseline questionnaire also contained some demographic questions and general questions about back pain. The primary outcomes were physical functioning (QBPDS), 19, 20 pain (11-point numeric rating scale [NRS]), 22, 23 and sick leave (number of days off work in the last 6 weeks). The QBPDS consists of 20 activities of daily living. Each activity is scored on a 6-point scale ranging from 0 ("no trouble") to 5 ("unable to"), and the total score ranges from 0 ("no dysfunction") to 100 ("maximum dysfunction"). The QBPDS has been shown to have good psychometric qualities (Pearson correlation coefficients and intraclass correlation coefficients [ICCs] for test-retest reliabilityϭ.90). 20 The cross-sectional construct validity coefficients were .80 using the Roland-Morris Disability Questionnaire. 20 Pain was rated on an 11-point NRS ranging from 0 ("no pain") to 10 ("very severe pain"). An effect size of 0.86 for responsiveness of the NRS has been reported. 22 Sick leave was measured by asking the patients how many days they were off work due to low back pain in the previous 6 weeks.
At baseline and after 12 and 52 weeks, pain coping (Pain Coping Inventory [PCI]) 24 and pain beliefs (Back Beliefs Questionnaire [BBQ]) 25 were measured as secondary outcomes. The PCI assesses specific cognitive and behavioral pain coping strategies and consists of 33 statements on what a patient might think or may do in case of back pain (eg, "When I have back pain, I take a bath or shower [relaxation]," "When I have back pain, I focus on the pain all the time [catastrophizing]"). Each item is scored on a 4-point scale ranging from 1 ("seldom or never") to 4 ("very often"). Reversed items were recoded and separate sum scores were calculated for 3 active coping strategy subscales (transforming [4 -16] , relaxation [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , and lowering demands [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ) and for 3 passive coping strategy subscales (withdrawing , catastrophizing [9 -36] , and resting [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] ). A higher score refers to the use of more active and passive coping strategies for active and passive subscales, respectively. The validity of data for the PCI has been investigated in several groups of patients; alpha coefficients for internal consistency within the 6 subscales for outpatients with chronic pain ranged between .62 and .77. Test-retest reliability in patients with rheumatoid arthritis ranged between .43 and .82 for the 6 subscales. 24 The BBQ measures beliefs about the inevitable consequences of future life with low back pain and consists of 14 items. Patients indicate their degree of agreement on a 5-point scale (1ϭ"totally disagree" to 5ϭ"totally agree"). Examples of items are: "There is no real treatment for back pain" and "People with back pain should do exercises." Reserved items were recoded, and a sum score was calculated. The scores range from 9 to 45, and a higher score represents more positive beliefs, suggesting better ability to cope with low back pain. Symonds et al 25 reported a Cronbach alpha of .7 for internal consistency of the BBQ and an ICC of .87.
Patients who agreed to participate received the first questionnaire from the physical therapist with a stamped addressed envelope in which to return it. If the questionnaire had not been sent back within 10 days, the patient received a reminder in the form of a postcard. If, subsequently, the questionnaire was not sent back within the next 11 days, the patient was contacted by telephone. Incoming questionnaires were verified for missing data, and, if necessary, the patient was telephoned and asked to provide the missing information. The people who made the telephone calls were not blinded to group allocation of the patients because usually only a few questions were missing. If a whole questionnaire was left blank, a paper copy was mailed to the patient with the request to complete and return it. The follow-up questionnaires and stamped addressed envelopes were mailed to the patients. The same reminders (postcard and telephone call) were used to increase the response level, and again telephone calls were made in case of missing values.
Data Analysis
The baseline characteristics of the patients in the 2 study groups were compared using chi-square tests, unpaired Student t tests, or Mann-Whitney U tests. Due to the skewed distribution of the data, unadjusted results were presented using the median and the interquartile range (range between the first and third quartiles).
To determine the effectiveness of the intervention, multilevel regression analysis was performed. 26 Regression analysis can assess the strength of the relationship between the implementation of intervention and patient outcome. However, an assumption of regression analysis is that the observations are independent. Due to the clustered design of this study, the outcome of each patient cannot be assumed to be fully independent of that for any other patient. Multilevel regression analysis was performed to analyze the patient outcomes adjusting for this clustering of data. The data of this study are clustered at 4 levels: practice, physical therapist, patient, and follow-up moment (Fig. 1) .
The analysis results in regression coefficients, which can be interpreted as the difference on patient outcomes between the 2 groups at a certain time point. Wald chisquare tests were used to determine whether the regression coefficients were statistically significant (PϽ.05).
ўўўўўўўўўўўўўўўўўўўўўўўў Main analysis. Multilevel modeling also has the ability to adjust for confounders on several levels (eg, it allows adjustment for variables on both practice level and patient level). 27 The analyses were adjusted for baseline values and for health insurance (which differed between the 2 groups at baseline). 28 The analyses of pain and physical functioning also were adjusted for potential prognostic variables based on the literature (ie, sex, 29, 30 duration of the current episode of back pain, 31 previous back pain episode [s] , 32 and education 33 ). All multilevel analyses were performed with MLwiN (version 1.10). 34, *
In the primary analysis, data for all patients of physical therapists who were originally randomly allocated to the intervention group were included in the analysis, regardless of whether their therapists had attended the training sessions. This is according to the intention-to-treat principle that refers to the practice of attributing all participants to the randomized group regardless of what subsequently occurred. 35 In the secondary analysis, data for the patients of the physical therapists in the intervention group who had not attended both training sessions were excluded from the analyses.
Subgroup analysis. Separate additional analyses were performed to examine potential effect modification for the subgroups of patients with acute (Ͻ6 weeks), subacute (6 -12 weeks), and chronic (Ͼ12 weeks) low back pain and for the subgroups of patients with and without previous back problems.
Sample size calculation. The a priori calculation of sample size was based on the ability to detect a standardized difference of 0.30 for physical functioning (QBPDS) and pain (NRS), which we considered as clinically relevant. This was based on the assumption of finding a small difference and a large standard deviation because patients with acute, subacute, and chronic low back pain could be included. The difference was estimated to be 5 (SDϭ15). A sample size of 349 patients was required (2-sided ␣ϭ.05, ␤ϭ.20). To achieve the equivalent power of a patient randomized trial, standard sample size calculations for clustered trials need to be inflated using a measure for intracluster dependence, the ICC, and the size of the clusters. The ICC takes a value of between 0 and 1 and would be high if, for example, the outcome of patients within practices is very consistent but there is wide variation across different practices. 27 The sample size was corrected by an ICC of .05, which is an estimate for the correlation of outcome variables in primary care. 27, 36 We estimated the cluster size to be 5 patients per physical therapist. Therefore, a total of 418 patients and a total of 84 physical therapists were needed.
Results

Study Population
During a period of 8 months (May-December 2001), 515 patients with nonspecific low back pain were included. Data of 15 patients were excluded (2 patients did not meet the inclusion criteria, and 13 patients did not give informed consent). The flow diagram in Figure  2 shows the number of patients throughout the trial.
Dropouts (nϭ72) were younger than patients who completed questionnaires at the 52-week follow-up (Pϭ.001); there were no other differences between the 2 groups with regard to baseline characteristics. The mean number of patients recruited by one physical therapist (cluster size) was 5 (medianϭ9, interquartile rangeϭ 5-10). The median number of treatment sessions was 8.0 in the control group and 6.5 in the intervention group (Pϭ.001). Table 1 presents the baseline characteristics of the patients in both groups. More patients in the intervention group had public health insurance. Table 2 shows the unadjusted outcomes for both groups with regard to physical functioning, pain, and sick leave. The unadjusted outcomes for both groups with regard to beliefs and coping are presented in Table 3 . At baseline, Clustering of data in the trial. 0ϭbaseline moment; 6, 12, 26, and 52ϭnumbers of weeks after baseline.
Baseline Characteristics
patients in the intervention group scored higher on the relaxation subscale of the PCI (Pϭ.009). There were no other differences between the 2 groups with regard to any of the other characteristics and baseline variables.
Effect of Intervention
The multilevel analysis showed that there was no need to adjust for health insurance, but all other potential prognostic variables and the baseline PCI subscale relaxation were included as adjustments. Variation among physical therapists' practices on physical functioning of the patients was 0%, so this level was deleted from the model. The total percentages of variance at the remaining levels for physical functioning were 3% for physical therapists, 47% for patients, and 50% for measurement time. The total percentages of variance at the remaining levels for pain were 1% for physical therapists, 16% for patients, and 83% for measurement time.
At 12 weeks, the difference in physical functioning between the patients of the 2 groups was 2.83 points on the QBPDS. The 95% confidence interval (CI) included zero (95% CIϭϪ0.66, 6.31), which indicated that there was no difference in the physical functioning of the patients in the 2 groups. The difference in pain intensity between the 2 groups was 0.34 (95% CIϭϪ0.19, 0.88) (Tab. 4). No multilevel analyses were performed for sick leave because only 7% of all patients were on sick leave at 12 months.
Over the total follow-up period of 12 months, there was no difference between the 2 groups on physical func- Flow diagram of patients throughout the trial. Dropoutϭcumulative number of patients who did not return the questionnaire from a certain time forward; missingϭnumber of patients who did not return a questionnaire but contributed to later follow-up. Single asterisk (*) indicates reasons for dropout (nϭ33): did not return questionnaires (nϭ18), not wanting to participate anymore because the patient had recovered from his or her back pain (nϭ3), the treatment had no effect (nϭ1), there were too many irrelevant questions (nϭ2), the patient did not have enough privacy (nϭ2), the patient could not be contacted (nϭ2), the patient was not registered by the therapist (nϭ1), the patient lost interest (nϭ2), and private issues (nϭ2). Double asterisk indicates reasons for dropout (nϭ39): did not return questionnaires (nϭ20), not wanting to participate anymore because the patient had recovered from his or her back pain (nϭ2), the treatment had no effect (nϭ3), there were too many irrelevant questions (nϭ5), the patient could not be contacted (nϭ3), the patient was not registered by the therapist (nϭ2), the patient lost interest (nϭ3), and private issues (nϭ1). 
Per Protocol and Subgroup Analysis
Twenty-nine patients, included by 9 physical therapists who did not attend both training sessions, were excluded from the secondary analysis. The results also showed no difference between the 2 groups on physical functioning or pain (data not shown). Subgroup analysis showed no differences between the 2 groups on physical functioning or pain in either patients with acute low back pain, subacute low back pain, or chronic low back pain or in patients with or without a previous episode of back pain (data not shown).
Discussion
This study evaluated the effect of an active strategy for implementation of the Dutch physical therapy guidelines on patient outcomes. It showed that, although patients in both groups showed a substantial improvement in physical functioning and pain over the first 12 weeks, an active strategy did not improve patient outcomes compared with the standard method of dissemination of the guidelines. These results were similar for all outcomes: physical functioning, pain, sick leave, coping, and beliefs about back pain.
The strength of this study is the clusterrandomized design in which groups of people rather than individuals are randomly allocated to groups. Random allocation to groups by individuals would be inappropriate for evaluating implementation interventions because a physical therapist cannot be expected to use knowledge about the guidelines for the first patient and ignore this knowledge for a second patient. Cluster randomization by practice minimizes the potential for contamination between treatments if different therapists within the same setting manage trial patients. This design, however, also explains why the patient characteristics between the 2 groups were slightly different. Random allocation to groups at the level of the patient would generate 2 groups with similar patient characteristics. Random allocation to groups at the level of the practice thus generates 2 groups with similar practice characteristics and does not guarantee the patients included by these therapists having similar characteristics. However, the analysis showed that the differences in patients characteristics did not influence the results.
Limitations
A limitation of this study is that the participating physical therapists were self-selected. They probably volunteered because they were interested in low back pain, and they may have already been familiar with the latest evidence in this field. This limitation results in a control group that may have read the guidelines or that may already adhere to important recommendations of the guidelines. This limitation potentially decreased the contrast in guideline adherence between both groups. This is expected to be the most important reason for the lack of difference in patient outcomes between both groups. It is also possible that the control group read the guidelines better than they would have done if they did not participate in this study.
Another restriction is that selection may have taken place because mainly motivated patients will have completed questionnaires. Although there is no reason to expect that the proportion of motivated patients is not equally distributed among the 2 groups, this restriction may limit the generalizability of the results. In addition, telephoning patients and asking them to provide missing data without blinding to group allocation could have introduced bias. However, it also is not expected that this restriction importantly biased our results because usually only a few questions had been left blank.
Finally, this trial evaluated the effect of the implementation of guidelines on patient outcomes. Implementation of guidelines will result in improved patient outcomes only if patients managed according to the recommendations in the guidelines have better outcomes. However, we expected patient outcomes to be improved because the guidelines are evidence-based. Thus, if a systematic review shows that exercise therapy improves functioning, we expect that using guidelines recommending exercise therapy will improve patient outcomes. Therefore, we argue that it is unlikely that this limitation contributed to the lack of effect on patient outcomes.
Although guidelines are expected to improve patient outcomes, the evidence is sparse and not yet convincing. 37 Worrall et al 37 suggested that failure to find positive results may be related to the finding that most of the investigated guidelines were relatively old. The studied guidelines concerned chronic conditions such as hypertension, asthma, obesity, and smoking cessation. Gross et al 11 argued that failure to implement clinical guidelines for such conditions emphasizes our need to change the structure and process of care.
With regard to patients with low back pain, the need to change the structure or process of care is supported by a study by Rossignol et al. 38 They implemented a program for coordination of primary health care treatment of patients who had been off work for 4 to 8 weeks due to low back pain. Even though this intervention had only a small effect on the latency to return to work, it resulted in improved outcomes with regard to pain and functional status after 6 months. McGuirk et al 39 also reported favorable outcomes of introducing evidencebased guidelines in patients with acute low back pain (defined as Ͻ12 weeks) in a nonrandomized trial. In contrast, educating a professional did not seem sufficient to improve patient outcomes. 40 Curtis et al 41 concluded that the lack of results may be related to the failure of some participants to undertake the required sequence of maneuvers. Only 43% of the patients who underwent manual therapy actually received the complete planned sequence of maneuvers, which could be related to a lack of skills among the care providers. This lack of specific skills may have played a role in the present results, because our guidelines require a certain level of knowledge and skills from the therapists. It is possible that the strategy was not successful enough for the physical therapists to gain sufficient new knowledge and skills to improve patient outcomes. A central element in the guidelines is, for example, the use of behavioral principles. These skills are difficult to teach in only 2 training sessions because they need to be integrated in the entire diagnostic and treatment process. This lack of specific skills also may explain why we did not find a difference in the patient's beliefs, as we hypothesized. The therapists may need more training to be able to change patients' beliefs.
It has been shown that a change in management is not automatically accompanied by a better health outcome. 40, 41 It may be possible that the intensity of our active strategy (eg, number of contact hours, number of sessions or frequency of sessions) was insufficient to result in improved patient outcomes. Our strategy included 5 contact hours. This is more than the 2-hour program of Cherkin et al, 42 but less than the 18-hour program of Curtis et al. 41 A 192-hour program for physical therapists, which was given over a period of 12 months, improved outcomes in patients with chronic low back pain. 43 Although it may be expected that a more intense strategy automatically improves the results, this may not necessarily be true. Specific barriers for implementation, such as culture within settings or organizations or financial barriers, need specific interventions and not just a more intense strategy.
Finally, it is also possible that no further benefit is to be expected for patients with low back pain. The outcomes in both groups showed an important improvement in the first 12 weeks, and it may be difficult to further improve these results.
Physical Therapy Guidelines on Patients With Low Back Pain
Treatment according to the Dutch guidelines on physical therapy does not imply identical interventions for all patients. Sackett and colleagues 44 defined evidence-based medicine as the integration of best research with clinical expertise and patient values. The guidelines make broad recommendations based on evidence for the "average" patient. The physical therapist needs to translate this evidence onto the individual patient with his or her clinical presentation, preferences, and experiences. Despite the above, one of the problems of current guidelines on low back pain is the lack of detail on specific physical therapy diagnoses and interventions. 7 Based on current evidence, it is not possible to give very specific recommendations for the management of patients with low back pain. Consequently, there will still be a lot of variation among the interventions. Furthermore, although all interventions could all well be within the recommendations of the guidelines, this may decrease the effect on patient outcomes. New and methodologically sound studies are needed to provide evidence for more detailed physical therapy interventions and diagnoses. The guidelines were published in 2001, and an update is necessary to include recent studies. A recent study 45 suggests that classification-based physical therapy for patients with occupational low back pain results in better patient outcomes if compared with treatment according to guidelines. Another study 46 sup- a Adjusted for baseline, sex, previous episode of back pain, duration of the current episode of back pain, education, and Pain Coping Inventory relaxation subscale. The regression coefficient represents the mean difference on the outcome variable between the intervention and control groups for a certain measurement, adjusted for these variables. The overall effect represents the effect of the active strategy across all measurements. b QBPDSϭQuebec Back Pain Disability Scale, NRSϭnumeric rating scale.
ports predictive validity for the pain pattern procedures. Although these findings need to be confirmed by other studies, these type of studies may provide valuable information for future updates of the guidelines.
Future Research
Future research should evaluate whether more intensive implementation strategies are needed to improve patient outcomes. It also should evaluate what characteristics of clinical guidelines make them more likely to result in improvement of patient outcomes, such as more detailed recommendations that take the characteristics of the individual patient into account.
Conclusions
The active implementation strategy designed for this study did not result in additional beneficial effects on patient outcomes. The benefit in physical functioning by the implementation intervention, as we hypothesized, may not have been achieved because the physical therapists of the control group already could have managed their patients according to the guidelines, thus leading to a lack of contrast between the 2 groups.
Although there were no additional benefits on patient outcomes, there still can be other good reasons for using an active strategy to implement guidelines. In case of similar outcomes, a more transparent health care process or reduction in costs can be reasons to recommend this strategy broadly.
The active strategy did improve the adherence of the physical therapists to the guidelines. Therefore, it is useful to assist physical therapists in practicing evidencebased care for patients with low back pain, and it helps to decrease variation in care. Ultimately, this makes the health care process of physical therapy explicit and clear, which improves collaboration with other health care professionals and may contribute to improving patient outcomes. The results of this study also would apply to the implementation of clinical guidelines for similar health problems (ie, other musculoskeletal problems), other physical therapists working in a similar health care system (ie, getting patients referred for intervention), and having autonomy in determining which intervention is best for an individual patient.
